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Presentation Overview:

Nuclear Weapons Testing (Past)

 Discovery Era: 1945-1958

 Test Moratorium: 1958-1961

 Testing the Limits Era: 1961-1963

 Building the Stockpile Era: 1963-1992

 Post Testing Era: 1992 and Beyond

 Plowshare Program

 Nuclear Treaties

 Summary

Questions
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First Test - Trinity

 July 16, 1945

White Sands (today) near Alamogordo, NM

 Culmination of Manhattan Engineering Project

 Confirmed performance of implosion design weapon

Gun-type design not tested

 LANL

 Yield – 21 kt

Trinity Test Detonation

Robert Oppenheimer and Leslie Groves

Trinity 
Test 

Video
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 Prove Design

 Verify Performance

– Yield

– Nuclear Effect

 Stockpile Confidence Test

 Validate hardening to ensure 

system survivability of 

components, subsystems, & 

weapon systems

Why Test?

Bank Vault After     
Blast

Bank Vault Before 
Blast 
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Joint U.S./U.K. 28

Plowshare 36

Safety Experiment    88

Vela Uniform 7

Weapons Effects 100

Weapons Related 890

Total Detonations 1,149

U.S. Total Tests 1,054

Total Detonations by Purpose

Grable Test Detonation
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U.S. Nuclear Testing Areas

Vela Anomaly
Fallon, NV
Central, NV
Nellis Range
N2S2

Rifle, CO

Farmington, NM

Carlsbad, NM Hattiesburg, MS

Aleutian Islands

U.S Atmospheric Testing Areas

U.S Underground Testing Areas
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Discovery Era
 1946 – 1958

Test Moratorium
 1958 - 1961 (September)

Testing the Limits Era
 1961 - 1963 (October)

Building the Stockpile Era
 1963 – 1992

Post Testing Era
 1992 and Beyond

Testing Eras

Castle-Bravo Test Detonation
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Pacific Proving Grounds established
 In operation from 1946 - 1962
 High yield tests

Nevada Proving Grounds Established – Present 
Day Nevada National Security Site (NNSS)
 In operation from 1951 – present
 Above and underground tests
 Low yield tests

Discovery Era – 1945-1958
Summary

Castle-Bravo Test 
Detonation

Grable Test Detonation

U.S. Executed 194 Total Tests 
 Between 1946-1958
 169 Above ground tests (AGTs)
 21 Underground tests (UGTs)
 4 Underwater tests (UWTs)
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Discovery Era – 1945-1958
Able

 June 30, 1946

 Bikini Island

 LANL

 Yield – 21 kt

First Test After World War II

Able Test Detonation
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“Fat Man Type” 
 July 24, 1946
 Bikini Atoll

– Anchored to auxiliary craft underwater
– Navy survivability test
– Fleet damage/contamination, weapon effects
– Sank eight ships; bathed most of 90 ship 

target fleet in radioactive spray/debris from 
lagoon bottom; acquired decontamination 
procedures; retrieved live animal data

 Greatly impressed the public
 LANL
 Yield – 21 kt

Discovery Era – 1945-1958
Baker

Baker Test Detonation
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Experimental Thermonuclear Device

 October 31, 1952

 Eniwetok Atoll 

 Not a deliverable weapon system

 Proof of concept test

 LANL

 Yield - 10.4 Mt

Discovery Era – 1945-1958
Mike

Mike Device

Mike Device Detonation
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Discovery Era – 1945-1958
King

Largest Fission Device

 November 15, 1952

 Eniwetok  Atoll

 1,480 ft. airburst

Weapon related

 LANL

 Yield – 500 kt

King Test Detonation
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Discovery Era – 1945-1958
Grable

Nuclear Artillery Test
May 25, 1953
 Nevada Test Site (NTS)
 First and only live U.S. nuclear artillery test

 LANL
 Yield – 15 kt

– Fired from a 280-mm cannon

“Atomic Annie” M65 Atomic Cannon

Grable Test 
Detonation 

Video
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Discovery Era – 1945-1958
Bravo

Highest-yield U.S. Nuclear Test
 February 28, 1954
 Bikini Atoll
 Part of the Castle Series of tests
 LANL
 Yield – 15 Mt

Castle Bravo Test Detonation
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Discovery Era – 1945-1958
Argus I, II, III

Three High Altitude Tests
 August through September 1958
 South Atlantic 
 Rocket
 Radio communications knocked 

out of Service
 LANL
 Yield – 1.7 kt per test

Rocket/Argus I, II, IIIArgus 
Tests 
Video
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Discovery Era – 1945-1958
Joe 1/RDS-1

U.S. Nuclear Monopoly Ends
 August 29, 1949
 First Soviet test

– Concept Union of Soviet Socialist Republic 
(USSR) test

– Based on Fat Man design/Implosion design
– Semipalatinsk Test Site/Kazakhstan

First Soviet Test Detonation 21 kt

U.S. Detects Soviet Nuclear Fallout
 September 3, 1949
 U.S. announces the first Soviet test two 

weeks later

Joe1/RDS-1 Display
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Discovery Era – 1945-1958
Joe 4/RDS-6 and RDS-37

Joe 4/RDS-6
Thought to be the First Soviet Hydrogen Bomb Test
 August 12, 1953
 Semipalatinsk Test Site
 Deployed weapon from an aircraft
 Not a true hydrogen bomb design
 Yield – 400 kt

Joe 4/RDS-6 
Test DetonationRDS-37

First True Soviet Hydrogen Bomb Test
 November 22, 1955
 Semipalatinsk Test Site
 Deployed weapon from an aircraft
 Yield – 1.6 MtRDS-37 Test 

Detonation
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Test Moratorium – 1958-1961
Summary

World concerns on fallout rise!
 President Eisenhower declares unilateral 

testing moratorium
 In November 1958, the Soviet Union and 

the United States entered a year-to-year 
test moratorium

Dwight Eisenhower and Lewis 
Strauss

 Gary Powers is shot down and 
captured by USSR, May 1, 1960
 Construction of the Berlin Wall 

begins, August 13, 1961 

Civil Defense Poster
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Test Moratorium – 1958-1961
Test Moratorium Ends

Soviet Union - 1961

September 1, 1961
The Soviet Union 
resumed testing (with 
only one day notice)

Berlin Wall
August 13, 1961

October 27, 1961
 U.S. and Soviet forces standoff in Berlin
 The Soviet Union performs 45 tests in 

the next 65 days: the largest series by 
megatonnage in history!

Checkpoint Charlie, Berlin 
October 27, 1961



Los Alamos National Laboratory |   20

Testing the Limits Era – 1961-1963
Summary

U.S. Executed 144 Total Tests
 Between 1961-1963
 43 Aboveground tests (AGTs)
 100 Underground tests (UGTs)
 1 Underwater test (UWTs)
 All atmospheric and 

underwater testing ended
 All testing was moved to 

underground testing

Frigate Bird Test Detonation view from the Submarine USS Ethan 
Allen

Surface, Underground, 
Underwater and Atmospheric 

Detonations Graphic
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Testing the Limits Era – 1961-1963
Antler

First U.S. Test After the Moratorium
 September 15, 1961
 Nevada Test Site (NTS) currently known as 

Nevada National Security Site (NNSS)
 Underground Test 
 Lawrence Livermore National Laboratory (LLNL)
 Yield – 2.6 kt

Underground Testing Surface Layout
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Testing the Limits Era – 1961-1963
Frigate Bird

Only Submarine Launched Ballistic Missile (SBLM)Test with a Full 
Nuclear Detonation
May 6, 1962
 Pacific 
 LANL
 Yield – 200 to 1000 kt

Sword Fish Test Detonation

Frigate Bird Test Detonation view from the Submarine USS Ethan Allen
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Testing the Limits Era – 1961-1963
Bluegill 3 Prime

Launched During the Offset of 
the Cuban Missile Crisis
 October 26, 1962
 Johnston Island Area
 A bright moon like shape was 

formed and held its glow for about 
30 minutes
 EMP, radar blackout, radar jitter, 

and radar scattering was 
experienced 
 LANL
 Yield – SubmegatonBluegill 3 Prime Test Detonation
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Testing the Limits Era – 1961-1963
Tightrope

Last U.S. Atmospheric Test
 November 4, 1962
 Johnston Island 
 High Altitude Test
 Electromagnet Pulse (EMP)
 LANL
 Yield – Low

Tightrope Test Detonation
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Testing the Limits Era – 1961-1963
Tsar Bomba

USSR Creates and Detonates the Largest Nuclear Weapon EVER
 October 30, 1961
 Sukhoy Nos USSR Test Site
 Three days after Berlin Standoff
 Yield – 50 Mt

– Rated at 100 Mt
– Yield was cut by half for the test
– Equivalent of nearly 3,500 Little Boys

Tsar Bomba Detonation

Tsar Bomba
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Building the Stockpile Era – 1963-1992
Summary

U.S. Testing moved Underground
 Containment methods are greatly refined
 9 CONUS* locations other than NTS
 36 Plowshare detonations
 Nuclear Treaties continued to be created
 Detonations used to drive experiments
 Every system today is completely 

dependent on these tests and the test data

Atoms for Peace Postage Stamp

* CONUS refers to the 48 contiguous United States and the District of 
Columbia
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Building the Stockpile Era – 1963-1992
Cannikin

Largest Underground Yield Test
 November 6, 1971
 Amchitka Island, Alaska
 Spartan Missile Warhead
 LLNL
 Yield – Less than 5 Mt

Spartan Missile Warhead Being Lowered Into 
Test Position

Cannikin Test Detonation Video
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Building the Stockpile Era – 1963-1992
Divider

Last U.S. Test
 September 23, 1992
 NTS – Present day NNSS
 Underground test
 LANL
 Yield Less than 20 kt

Inside of Testing Trailer

Testing Trailer
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Post Testing Era – 1992 and Beyond
Summary

 President Bush (Sr.) declares testing moratorium in 
1992 after the collapse of the USSR
 U.S. and USSR/Russian Federation ceased testing 

by 1992
 Continued by Presidents Clinton and Bush (Jr.)
 Today the U.S. conducts sub-critical experiments 

(SCEs) at the Nevada National Security Site (NNSS)
– Focused science experiments to understand dynamic 

effects on plutonium
– Scaled system tests

Iranian Flag

President Bush

North Korean Armament

U1A Facility for Subcritical experimentsArmando Subcritical Test Vessel
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Post Testing Era – 1992 and Beyond
International Tests After 1992

North Korean Sites

France Final Tests
 Tethys, Ploutos, Aepytos, Phesee, Themisto, Xouthos
 January 27,  1996
 Six tests

Shakti Device

India Tests
 Shakti “Smiling Buddha”
May 11, 1998
 Three tests

Pakistan Tests
 Chagai-I
May 28, 1998
 Two tests
 Direct response to “Smiling Buddha”

North Korea Tests
 October 9, 2006
 2006 – Continues to test
 September 3, 2017: Claiming 

to be a hydrogen device
 Currently six tests total
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Plowshare Program

 Three states: Nevada, 
Colorado, and New Mexico
 Testing nuclear devices for 

peaceful purposes
 36 detonations

Sedan Crater Overlook

Sedan CraterPeaceful Nuclear 
Explosions Video

Plowshare Test Detonation
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Nuclear Treaties
Global Nuclear Treaties

Multiple Nuclear Free Zone Treaties
 Limited Test Ban Treaty 1963: Bans nuclear explosions 

in the atmosphere, outer space, and underwater
 Nuclear Nonproliferation Treaty 1968

– Nuclear Weapon State (NWS) is one which has 
manufactured and exploded a nuclear weapon or other 
nuclear explosive device prior to January 1, 1967

– U.S. 1945, USSR 1949, U.K. 1952, France 1960, People’s 
Republic of China 1964

 Threshold Test Ban Treaty 1974
– Limited Underground Testing
– 150 kt max yield limit after March 1976
 Comprehensive Test Ban Treaty 1996

– Would end all full scale nuclear weapon detonations
– Not ratified by the U.S. Senate and has not entered into force

Limited Test 
Ban Treaty 

Video
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Joint U.S./U.K. 28

Plowshare 36

Safety Experiment    88

Vela Uniform 7

Weapons Effects 100

Weapons Related 890

*Total Detonations 1,149

U.S. Total Tests 1,054

*Some tests included multiple 

detonations as one test

Total Detonations by Purpose

Grable Test Detonation
To Compare: USSR Total Tests – 969
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Nuclear Weapons Testing (Past)
Summary

Robert Oppenheimer 
and Leslie Groves

Sedan Crater Overlook

 Discovery Era: 1945-1958

 Test Moratorium: 1958-1961

 Testing the Limits Era: 1961-1963

 Building the Stockpile Era: 1963-1992

 Post Testing Era: 1992 and Beyond

 Plowshare Program

 Nuclear Treaties



Questions?

Email us: NFO@lanl.gov

Thank you!
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